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INSULATED WALL ASSEMBLY 

CROSS REFERENCE TO RELATED APPLICATIONS 
[0001] This application is a continuation-in-part of U.S. Non-Provisional 
Patent Application Serial No. 09/795,662 filed February 28, 2001, which claims 
priority to U.S. Provisional Patent Application U.S. Serial No. 60/229,068 and is a 
continuation-in-part of U.S. Non-Provisional Patent Application Serial No, 
09/246,977, filed February 9, 1999. 

BACKGROUND OF THE INVENTION 
[0002] This invention relates to an insulated concrete wall assembly. 
[0003] Insulating concrete form (IGF) systems are known for use in 
constructing exterior wall systems with high performance and environmentally 
friendly materials that have vastly improved the energy efficiency, air quality, 
durability and overall comfort of dwelling structures. One example of such a system 
is disclosed in U.S. Patent No. 4,223,501 issued September 23, 1980 to DeLozier (the 
DeLozier patent). The DeLozier patent discloses an insulated concrete wall form 
comprising a plurality of blocks arranged in stacked courses. Each block includes a 
pair of insulating panels in a spaced parallel disposition. The panels of each block are 
held together by vertically oriented steel panels. However, stacked courses of blocks 
are time-consuming to construct. 

[0004] Another known type of insulating concrete form system is 
disclosed in U.S. Patent No. 5,809,725 issued September 22, 1998 to Cretti (the Cretti 
patent). The Cretti patent discloses an insulated concrete wall panel form that 
includes a framework of interconnected wires holding two insulated panels in a 
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Spaced parallel disposition. Similarly, U.S. Patent No. 5,852,907 issued December 
29, 1998 to Tobin, et al. discloses an insulated concrete wall panel form design that 
includes a framework of steel reinforcing rods and form ties that interlock parallel 
foam panels. However, the interconnecting wires and rods are difficult and time 
consuming to assemble with insulating panels. 

[0005] U.S. Patent No. 5,839,249 issued November 24, 1998 to Roberts 
(the Roberts patent) discloses vertically oriented interconnected steel studs that extend 
through vertically oriented openings in stacked form concrete form blocks in an 
insulating concrete wall panel structure. These vertically oriented studs are used to 
help vertically align the stack of foam blocks and are inserted through cylindrical 
cavities that are altemated with other cylindrical cavities into which concrete is 
poured. 

[0006] Both U.S. Patent Nos. 4,033,544 and 6,085,476 disclose fabricating 
insulated concrete wall panel forms, transporting these forms to a worksite, and 
connecting the panels together before pouring concrete into them. 

[0007] More recently, patents have issued relating to the construction of 
insulated wall panel assemblies to LeBlang, U.S. Patent No. 6,401,417 Bl and U.S. 
Patent No. 6,041,561 (the LeBlang Patents). The LeBlang Patents relate to concrete 
form stmctures made of insulated wall panels secured to elongate facing channels. A 
base plate seats the facing channels. 

[0008] The foregoing designs each have drawbacks that limit their 
adoption and implementation into the housing market. These wall assemblies lack 
certain features that permit their ready incorporation into large scale housing projects 
and are relatively very expensive to produce and construct. Consequently, their use 
has been limited to the upper spectmm of the housing market. 
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[0009] A need therefore exists for an improved wall assembly with 
features that accommodate the needs of these markets. 

SUMMARY OF THE INVENTION 

[0010] The present invention comprises a concrete wall assembly having 
features that address the needs of the commercial and residential housing markets. 
The invention incorporates a concrete form having two panels. Each panel 
sandwiches a frame of studs to define concrete receiving cavities between the first 
panel and the second panel and the studs. Applicant has discovered by pouring 
concrete into vertically erected receiving cavities at a job site, the cost of employing 
its inventive wall assembly is greatly reduced. Accordingly, many of its inventive 
features facilitate construction in this manner. 

[0011] For example, in contrast to existing wall assembUes, the inventive 
wall panel assembly has a vertically oriented fastening strip that attaches at least one 
of the panels to the frame. The fastening strip may attach the panel to a stud of the 
frame. Lisulating panels as well as cementitious panels may be used with the 
inventive assembly. By orienting the fastening strip vertically, the inventive wall 
assembly prevents concrete from seeping between the panel and the stud when the 
concrete is poured into a vertically erected wall assembly. 

[0012] In addition, the inventive concrete wall assembly has an opening at 
the bottom that permits concrete to pour vertically from the frame to a concrete 
footing. Unlike existing assembhes, this opening extends from panel to panel and 
allows the concrete in the wall assembly to cure on the footing without any 
intervening plate to degrade the connection between the concrete wall and the 
concrete footing. To further improve this connection, a groove may be provided in 
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the concrete footing to create a form for a keyway for the vertically poured concrete. 
A reinforcing member, such as a metal rod, may be embedded in both the concrete 
wall and the concrete footing to strengthen this connection between the concrete wall 
and the concrete footing. 

[0013] The insulated concrete form panel may also employ a netting 
spanning the studs. The netting is used to prevent concrete from bursting through the 
walls of the panel during the pouring of the concrete into the vertically erected wall 
assembly. The netting may be a cloth mesh. Moreover, the netting may be embedded 
in the panels themselves or sandwiched between a panel and the studs. 

[0014] The invention may further encompass a vertically erected column 
constructed of a frame of studs. Two panels and the studs define a concrete receiving 
cavity. The panels may be cementitious. The studs may be steel studs. A concrete 
footing may be mounted to the column. Li addition, a reinforcing member may 
extend between the concrete footing and the column. 

[0015] Another important feature for the commercialization of the 
inventive wall assembly includes the incorporation of a port, such as a window or 
door, as part of the wall assembly. The studs are vertically erected and spaced apart 
to form a port. The studs are then sandwiched by a first panel and a second panel to 
form a first concrete receiving cavity forming one side of the port and a second 
concrete receiving cavity forming a second side of the port. In contrast to existing 
designs, the inventive wall assembly has cavities open to receive concrete along the 
vertical direction of the studs. The concrete is poured into the first concrete receiving 
cavity and the second concrete receiving cavity. By pouring concrete to form the 
door or window along the vertical direction of the studs, the inventive wall assembly 
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allows the window or door to be formed following erection of the wall assembly at 
the construction site, thereby reducing construction costs. 

[0016] Concrete may be poured along the vertical direction into a third 
concrete receiving cavity to form a header for the door or window. Li addition, 
concrete may be poured along the vertical direction into a fourth concrete receiving 
cavity to form the lower portion of a window opening. A form may be placed on the 
fourth concrete receiving cavity to create an indentation to receive a window frame. 

[0017] The concrete wall assembly may thus comprise a frame having 
studs that extend along a vertical direction. Panels are fastened to each side of the 
frame to form a concrete receiving cavity. The frame has a space for a port as well as 
a concrete receiving cavity defining the top or bottom of the port. The concrete 
receiving cavity is open to receive concrete along the vertical direction of the studs. 

[0018] The invention fiirther comprises a frame made of studs with a first 
panel and a second panel fastened to the studs to form a concrete receiving cavity 
between the first panel, the second panel and the studs. A reinforcing member 
connects the studs. In addition, the frame of the studs is firmly connected to a truss 
for a roof by a truss anchor that connects the truss to the reinforcing member. This 
wall assembly thereby creates a strong connection between the truss and the frame. 

[0019] The truss anchor may be a hook. The hook has an opening to 
receive the reinforcing member. The opening may be expandable between a first 
dimension and a second dimension. The first dimension is greater than a dimension 
of the reinforcing member and the second dimension is less than the dimension of the 
reinforcing member. This feature permits the hook to be quickly attached aroimd the 
reinforcing member to faciUtate assembly of the wall to a roof truss. The truss anchor 
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may then be embedded in concrete to further strengthen the connection between the 
wall and the roof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] The various features and advantages of this invention will become 
apparent to those skilled in the art from the following detailed description of the 
currently preferred embodiment. The drawings that accompany the detailed 
description can be briefly described as follows: 

[0021] Figure 1 illustrates a perspective cut-away view of an insulated 
wall panel constructed according to the invention and partially filled with concrete. 

[0022] Figure 2 is a cross-sectional side view of the insulated wall panel 
constructed according to the invention. 

[0023] Figure 3 is a partially cut-away cross-sectional side view of an 
insulated wall panel constructed according to the invention and including a brick 
ledge for supporting finishing material such as brick or stone above ground level. 

[0024] Figure 4 is a front view of a brick ledge tie shown in Figure 3. 

[0025] Figure 5 is a side view of a brick ledge tie of Figure 4. 

[0026] Figure 6 is a top view of a bridge ledge tie of Figure 4. 

[0027] Figure 7 is a cut-away side view of an insulated wall panel 
assembly with a cementitious panel. 

[0028] Figure 8 is a perspective cut-away view of a wall panel assembly 
with netting spanning the studs. 

[0029] Figure 9 . is a cut-away perspective view of a panel with netting 
embedded therein. 
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[0030] Figure 10 illustrates a method of constructing a port for the 
inventive wall assembly. 

[0031] Figure 1 1 illustrates the construction of a window for the inventive 
wall assembly. 

[0032] Figure 12 illustrates a cut-away side view of a window of the 
inventive wall assembly. 

[0033] Figure 13 illustrates an indentation to receive a window frame for 
the inventive wall assembly. 

[0034] Figure 14 illustrates an overhead view of a column according to the 
invention, 

[0035] Figure 15 illustrates a side view of the inventive column of Figure 

14. 

[0036] Figure 16 illustrates a side view of a truss anchor connecting the 
wall assembly to a truss. 

[0037] Figure 17 illustrates a perspective view of the trass anchor of 
Figure 16. 

[0038] Figure 18 illustrates a side view of the truss anchor of Figure 17 in 
relation to a reinforcing member. 

[0039] Figure 19 illustrates a side view of the inventive tmss anchor of 
Figures 17-19 with reinforcing member connected to the trass anchor. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0040] An insulated concrete 46 wall constraction assembly constracted 
according to this invention is shown at 10 in the drawings. The assembly 10 includes 
a series of 18 gauge steel studs 12 oriented vertically and parallel to one another 
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spaced approximately ten inches apart on center. The studs 12 are held in place 
relative to one another by 20 gauge steel angle strip cross members 14, 16, 18, 20 to 
form a frame or framework 21. Two top angle strips 14, 16 are fastened across the 
studs 12 at opposite sides of upper ends of studs 12 and two bottom angle strips 18, 20 
are fastened across the studs 12 at opposite side of respective bottom ends of the stud 
12. 

[0041] The studs 12 are of standard construction well known in the art and 
are formed from rolled steel. As best shown in Figure 2, each stud 12 has a C-shaped 
cross-section and is formed to include an elongated main panel 22 and a pair of 
opposing flanges 24, 26 that extend integrally and perpendicularly from along the 
length of main panel 22 and provide stiffiiess to the studs. Inwardly directed 
elongated lips 28, 30 extend perpendicularly and integrally inward from along outer 
edges of each of the flanges 24, 26. The main panels 36, 38, 22 of the studs 12 are in 
a facing relationship to one another, i.e., the studs 12 are aligned such that side 
surfaces of the main panel 36, 38, 22 face one another. The studs 12 may be of 
whatever length is necessary for a given wall application. 

[0042] Each stud 12 also includes a plurality of apertures 32 typically 
spaced two feet apart on center along the length of each stud 12. The apertures 32 of 
each adjacent stud 12 line up horizontally to accommodate the passage of a horizontal 
steel reinforcing rod 34 and concrete 46 to form concrete reinforcing member 124. A 
length of grade 60-3-8 inch steel reinforcing rod 34 extends horizontally through each 
set of corresponding apertures 32 in the adjacent studs 12. An inner sheet or panel 36 
of commercially available insulating foam is fastened to a front or inner side of the 
framework 21 of steel studs 12 and a corresponding outer sheet or panel 38 of 
insulating foam is fastened to an opposite back or outer side of the framework 21 such 



8 



67,022-006 

that the two sheets 36, 38 of insulating foam are disposed parallel to one another. 
Each sheet of foam is preferably a two-inch thick sheet of extruded polystyrene. 
Sheets of extruded polystyrene are readily available jfrom a number of sources such as 
the Dow Chemical Company. The panel 36 could also be plywood, PVC foam 
plastic, oriented strand board, a cementitious panel, or other suitable material. 

[0043] As best shown in Figure 1, the foam panel 36, 38 are secured to 
opposites of the framework 21 using approximately two-inch wide furring strips 40 
and a plurality of fasteners 42 such as approximately three-inch long deck screws. 
Deck screws are the preferred fasteners 42 and they are readily available in large 
quantities and easy to install using standard self-loading power drills. The screw 
fasteners 42 are spaced approximately ten inches on center along each furring strip 40 
and the furring strips 40 are oriented vertically against the outer surfaces of each of 
the insulating foam panels 36, 38 in alignment with side surfaces of each of the studs 
12 in the framework 21. The fasteners 42 pass through furring strips 40, the 
insulating foam panels 36, 38 and then into the flanges 26, 28 at the sides of the studs 
12. As such, the furring strips 40 distribute the loading of the fasteners 42 along 
vertical portions of the foam panels 36, 38 sandwiching the foam panels 36, 38 
between the furring strips 40 and the flange portions 26, 28 of the studs 12. 

[0044] The steel stud frame work 21, foam panels 36, 38, furring strips 40, 
and associated fasteners 42 make up an insulating concrete form panel (ICFP) 44 and 
a form that can be transported to a building site fastened together with other insulating 
concrete form panels 36, 38 interlaced with steel reinforcing rod 34 and filled with 
concrete 46 as will be described below. Each ICFP 44 is configured to rest upon a 
standard poured concrete footing 48 having exterior surface 108 and straddling the 
two-inch by three-inch keyway 120 at interface 112 that is formed into and runs along 
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the centerline 116, a groove, of a standard concrete 46 footing 48. As shown, 
interface 112 extends between foam panel 36 and foam panel 38 creating an 
uninterrupted connection between concrete footing 48 and concrete 46 within ICFP 
44. 

[0045] As shown in Figure 3, a brick ledge 50 can be formed to extend 
laterally from the outer surface of ICFP 44, The brick ledge 50 is approximately two 
feet high and angles outward and upward at an approximately 15-degree angle such 
that a top edge 52 of an outwardly extended portion 54 of the outer foam panel 38 is 
spaced approximately 4Y2 inches from the outer surface of the outer foam panel 38. 
The outwardly angled portion 54 of the foam panel is held in place by a plurality of 
brick ledged ties 56 as shown in Figures 4-6. Each brick ledged tie 56 is formed from 
a length of a number nine gauge steel wire and is bent to include generally U-shaped 
anchor portion 58 shaped to form an interference fit with a stud 12 when oriented 
horizontally within an interior surface 60 of a stud 12 between the inner and outer 
flanges 24, 26 of the stud 12 as shown in Figures 3 and 6. As shown in Figure 5 and 
6, an arm portion 62 of each brick ledged tie 56 extends from the anchor portion 58 
horizontally to the top outer edge 52 of the outwardly angled portion 54 of the outer 
insulator panel 38. 

[0046] Each brick ledged tie 56 also includes a retainer portion 64 that 
extends from an outer end of the arm portion 62 and is configured to grasp the upper 
edge 52 of the outwardly angled foam panel portion 54. The retainer portion 64, as 
best shown in Figure 4, is bent into a generally squ^e shape to help distribute loads 
exerted by the brick ledge tie 56 on the upper edge 52 of the outwardly angled foam 
panel portion 54 once concrete 46 has been introduced into the ICFP 44. As shown in 
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Figure 5, the retainer portion 64 of the brick ledged tie 56 is angled to match the 
orientation of the outwardly angled portion 54 of the outer foam panel 38. 

[0047] As shown in Figure 6, the retainer portion 64 of the brick ledge tie 
56 is shaped to closely match the contours of the inner wall 60 of the steel stud 12. 
Also shown in Figure 6, the retainer portion 64 is also shaped to bend or wrap around 
the outer lip 30 extending from the outer flange 26 of a stud 12 and then to merge into 
the arm portion 62 and extend laterally outwardly in the general direction of the top 
edge 52 of the outwardly angled foam panel section 54. In practice, insulated 
concrete 46 wall 128 having top surface 100 and bottom surface 104 can be 
constructed according to the present invention by first constructing the framework 21 
of steel studs 12, Framework 21 is constructed by first inserting a pair of angle strips 
14, 18 into parallel spaced-apart slots formed in the flat top surface of a table. The 
slots are formed into the table so that the angle strips 14, 18 are held in parallel 
spaced-apart orientation at a distance generally equal to a desired height of the wall to 
be constructed. The studs 12 are then laid parallel to one another such that they 
extend horizontally across the two angle strips 14, 18 with downward-facing ones of 
their flanges 24 resting on top of the two angle strips 14, 18. The studs 12 are then 
attached to the angle strip 14, 18 using sheet metal screws driven through the 
downward-facing flange portion 24 of each stud 12 and into the angle strips 14, 18. 
The remaining two angle strips 16, 20 are then placed on the upward-facing flange 
portions 26 of the studs 12 opposite the two angle strips 14, 18 that have already been 
fastened to the studs 12. The remaining angle strips 16, 20 are then fastened to the 
studs in a like manner. 

[0048] A form panel having a length and a width generally matching the 
corresponding length and width of a now completed framework 21 of steel studs 12 is 
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then placed on the framework 21 . The panel 36 is oriented such that upper and lower 
edges of the foam panel are retained by upwardly extending portion 70, 72 of each of 
the most recently fastened angle strips 16, 20. Furring strips 40 are then placed on the 
foam panel 36 in alignment with each of the steel studs 12 and are fastened in place as 
described above. The entire partially-completed panel is then flipped over and a 
second foam panel 38 of generally like dimension is similarly affixed to the newly 
uptumed side of the framework 21. 

[0049] If a brick ledge such as a brick ledge shown at 50 in Figure 3, is to 
be formed in the panel, when the outer foam panel 38 is laid down, it is laid down in 
three separate horizontally oriented pieces 74, 76, 78. The three pieces are cut so as 
to completely cover the exposed outer side of the framework 21. A middle or mid- 
section 76 of the three sections is cut two feet in vertical width and has a horizontal 
length that generally extends a fiiU width of the ICFP. The middle section 76 will 
eventually serve as an angled outer insulating wall 76 of a brick ledge 50. To leave 
the middle section 76 free to rotate outward at a later point during wall construction, 
the furring strips 40 are cut and attached to leave a two foot wide horizontal section of 
wall exposed. After the fiuring strips 40 are attached as described above, an 
additional fiirring strip 80 is fastened along a bottom edge of the two-foot wide 
section, perpendicular to the other ftirring strips 40. In addition, at horizontally- 
spaced points approximately vertically midway along the center portion of the foam 
panel, roofing screws 82 are driven through the foam and into the steel studs 12 
beneath to secure the middle foam panel section during transport. 

[0050] The now completed ICFPs 44 are then transported in this form to a 
job site by loading them onto a truck or other suitable conveyance. In the case of 
ICFPs 44 having bridge ledges 50, the two-inch wide foam panel sections 54 
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preferably remain secured until the ICFPs 44 have been unloaded at the job site and 
erected. 

[0051] At the job site, each of the ICFPs 44 is placed on a standard footing 
48 straddling a standard three inch wide by two inch deep keyway 120 that is 
generally formed along the approximate centerline 116 of a concrete 46 footing as 
shown in Figures 1-3. A lower end of each ICFP 44 is open to allow concrete 46 
poured in a top end of each ICFP 44 to flow into the keyway 120 and lock the ICFPs 
44 in position relative to the footing 48. 

[0052] As each successive ICFP 44 is put in place, links of steel 
reinforcing rod 34 are inserted through the apertures 32 in the steel studs 12 such that 
the reinforcing rods 34 are disposed horizontally to one another and perpendicular to 
the studs 12. Adjacent panels 36, 38 are fastened together edge-to-edge with short 
length of furring strips 40 that are screwed into the existing vertical furring strips 40 
of the adjacent ICFPs 44. 

[0053] At this point, any ICFPs 44 that are configured to form bridge 
ledges 50 are set up for this purpose. To set up an ICFP to form a brick ledge 50, the 
roofing screws 82 securing the mid-panel section 54 are backed until the mid-panel 
section 54 forms an approximately fifteen degree angle with remainder of the outer 
surface of the outer film panel. At this point, the brick ledge ties 56 are installed by 
inserting the anchor portions 58 of each brick ledge tie 56 into one of the interior 
contours formed by the flanges 24, 26 and lips 28, 30 of each of the steel studs. The 
retainer portion 64 of each of the brick ledge ties 56 are then slipped over the top edge 
52 of the mid-panel section 54. 

[0054] At this point, any gaps or between the foam panel sections are 
filled with expanding foam adhesive. Concrete 46 is then pumped into cavities 
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formed between the studs 12 and the foam panels 36, 38. In panels 36, 38 prepared to 
form brick ledges 50, the concrete 46 also flows outward against the outwardly angled 
foam panel portions to form a bridge ledge 50. Standard methods for ensuring there 
are no voids in the concrete 46 are then employed and may include the use of a 
vibrator submerged in the concrete 46, 

[0055] Constructed in this manner, the brick ledge 50 provides a high 
degree of sheer force resistance to vertical loads placed on the brick ledge 50. The 
approximately two foot vertical height of the brick ledge 50 and the shallow fifteen 
degree outward angle provides a two foot high concrete cross-section that supports the 
brick ledge 50 against downwardly-applied vertical sheer forces. This construction 
alleviates the need to suspend steel reinforcing rods 34 within the brick ledge 
structure and also eliminates the time intensive task of installing such reinforcing 
rods. 

[0056] Once the ICFPs 44 have been erected and joined to one another, a 
waterproofing membrane is sprayed on the outer surface of the ICFPs 44 and along 
the interface or joint between the ICFPs 44 and the footing. The waterproofing 
membrane may be anyone of a number of suitable such materials as are well known in 
the art and may be applied by anyone of a number of known suitable means. A drain 
mat is preferably affixed over the membrane to protect the membrane firom damage 
that can be caused by back filling. 

[0057] Figure 7 illustrates a side view of an alternative wall assembly 150. 
Here, concrete form wall assembly 150 has cementitious panel 155 made of 0.625 
inch USG Fiber Rock™ exterior sheeting with cementitious coating 157. 
Cementitious coating 157 permits cement material, such as stucco, to adhere to 
cementitious panel 155 to allow for an alternative exterior surface. Cementitious 



14 



67,022-006 

panel 155 is spaced from second panel 38, which comprises an insulated foam panel 
as previously described. Like assembly 10, studs 12, second panel 38 and 
cementitious panel 155 fomi a concrete receiving cavity 158 to receive concrete 46. 
Studs 12 are connected to other studs by reinforcing rods 34 as previously explained. 
In addition, it should be noted that vertical fastening strips 40 attaches second panel 
38, the insulating panel, to studs 12. 

[0058] As further shown by Figure 7, concrete form wall assembly 150 
has footing 48 made of concrete 46. Reinforcing members 34 may extend through 
footing 48 to provide support. In addition, reinforcing rod 151 may extend between 
footing 48 and concrete 46 of wall assembly 150. In this way, wall assembly 150 is 
further secured to footing 48. 

[0059] As shown in Figure 8, in the event cementitious panel 155 is 
employed rather than an insulating panel, the brittle nature of cementitious panel 155 
may require netting 160 to be placed between cementitious panel 155 and studs 12. 
Netting 160 may comprise a cloth mesh that spans and is attached to studs 12 across 
each concrete receiving cavity. Netting 160 prevents concrete 155 from bursting 
through cementitious panel 155 as concrete is poured in the vertical direction along 
the direction indicated by arrow V. As shown in Figure 9, netting 160 may be 
embedded in cementitious panel 155 itself 

[0060] Figure 10-13 illustrate the inventive wall assembly with a port, 
such as a door or window. Referring to Figure 10, concrete wall assembly 170 has 
first panel 36 and second panel 38. First panel 36 and second panel 38 may comprise 
any of the materials previously described. The space between first panel 36 and 
second panel 38 are studs 172, 174, 178 and 180 erected along a vertical direction 
from ground. Studs 172, 174, 178 and 180 may comprise steel or other commonly 
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available stud material and may be in the fomi of CEE channels or other planar 
shapes. Studs 172, 174, 178 and 180 are generally parallel to each other and 
perpendicular to first panel 36 and second panel 38. Studs 172, 174, 178 and 180 are 
spaced relative to each other and first panel 36 and second panel 38 so as to create 
three volumes to receive poured concrete poured along vertical direction of arrow V. 
First volume 184 is formed by first vertical stud 172 and second vertical stud 174 as 
well as first panel 36 and second panel 38. Foundation 46 serves to retain concrete 46 
within first volume 184. Also shown are reinforcing members 34, which provides 
stability between first vertical stud 172 and second vertical stud 174 and may 
comprise rebar or other suitable support material. As shown, reinforcing members 34 
extend through apertures 32 of vertical stud 172 and may connect through other 
vertical studs in this manner. First volume 184 has height HI from foundation 48 to 
the desired height of wall. 

[0061] Second volume 188 is formed by second vertical stud 174 spaced 
from third vertical stud 178. First panel 36 and second panel 38 form additional walls 
for second volume 188. Horizontal stud 182 forms the bottom of second volume 188 
and is spaced at a desired height for a door. One or more reinforcing members 34 
may be located in second volume 188 to provide support. 

[0062] Third volume 192 is formed by third vertical stud 178 and fourth 
vertical stud 180 as well as first panel 36 and second panel 38. Foundation 48 serves 
to form the bottom of third volume 192. 

[0063] Concrete may be poured into first volume 184, second volume 188 
and third volume 192 along vertical direction as indicated by arrow V to desired 
height HI through openings 194, 196 and 198, respectively. As shown, openings 194, 
196 and 198 are opened to receive concrete 46 along vertical direction V along the 
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vertically erected studs 172, 174, 178 and 180. In particular, in contrast to existing 
wall assemblies, concrete wall assembly 170 allows header for door opening 200 to be 
formed by pouring concrete along the vertical direction V. This greatly facilitates the 
construction of wall assembly 170 at the job site because concrete 46 may be poured 
into each volimie 184, 188 and 192 following the erection of wall assembly 170 rather 
than having to fill concrete into the cavities horizontally and then transporting the 
wall assembly 170 with concrete to the job site for erection. 

[0064] First panel 36 and second panel 38 each have material cut out to 
form the shape of door opening 200, here having height H3, the desired height of a 
doorway. In addition, concrete 46 is poured into second volume 188 at the top of 
door opening 200 at about height H3. When concrete 46 has dried in first volume 
184, second volume 188 and third volume 182, concrete wall assembly 170 forms an 
extremely strong structure. Apertures 32 on studs 172, 174, 178 and 180 permit 
concrete to flow and form between volumes 184, 188 and 192. Reinforcing members 
34 may be passed through apertures 32 to provide further strength to concrete wall 
assembly 170. In this way, door opening 200 is formed by first volume 184, second 
volume 188, third volume 192 as well as by footing 48. 

[0065] As shown in Figure 11, in similar fashion, concrete wall assembly 
210 with window opening 214 may also be constructed. Concrete wall assembly 210 
is constructed similarly to concrete wall assembly 170 of Figure 10. However, rather 
than have a door opening, panels 36 and 38 are constructed to have cut-outs for 
window opening 214. As a consequence, fourth volume 193 is formed between 
second stud 174 and third stud 178 and first panel 36 and second panel 38 and footing 
48. Fourth volume 193 fiuther has opening 199 open to receive concrete 46 along a 
vertical direction as indicated by arrow V. Concrete may be poured in fourth value up 
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to height H4, the anticipated height of a window sill for window opening 214. In this 
way, window opening 214 may be formed by first volume 184, second volume 188, 
third volume 192, and fourth volume 193. Again, apertures 32 through studs 172, 
174, 178 and 180 may permit concrete to flow and form between these volumes so 
that each volume is connected by formed concrete between the volumes. In addition, 
reinforcing members 34 may be extended through apertures 32 to further strengthen 
concrete wall assembly 210. 

[0066] Figure 12-13 illustrate another feature of the invention that aides in 
the construction of a concrete wall assembly having a window opening. Figure 12 
illustrates window opening 214 as installed in concrete wall assembly 150 of Figure 7. 
In addition to window opening 214, indentation 220 is placed on fourth volume 193. 
While window opening 214 is sized to receive window fi-ame 218, fourth volume 193 
has indentation 220 to receive flange 222 of window fi-ame 218. In this way, window 
opening 214 may accommodate window frame 218 without having to remove 
concrete from fourth volimie 193 after curing to receive this portion of window frame 
218, 

[0067] Referring to Figure 13, indentation 220 is formed as follows. 
Block 224 is placed over fourth volume 193 prior to the pouring of concrete into 
fourth volume 193 at first position 226. Concrete is then poured into fourth volume 
193 to the top of block 224. After concrete 46 has been cured block 224 is then 
removed to second position 228. Block 224 is sized of about the same dimension as 
flange 222 so that flange 222 may now be seated at first position 226, which block 
224 once occupied. 

[0068] Figure 14 and 15 illustrate a colxmm constructed from the teachings 
of the invention. Column 230 comprises steel studs 12 spaced to form a rectangular 
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shape. Cementitious panels 155 sandwich studs 12 to form concrete receiving 
cavities for concrete 46. As shown in Figure 15, column 230 is placed on footing 48. 
hi addition, seal 161 is placed around the periphery of column 230 to seal the 
interface between column 230 and footing 48. Reinforcing members 34 may be 
provided to secure studs to each other in a fashion previously described. In addition, 
reinforcing rod 151 may extend between footing 48 and colmnn 230. Reinforcing rod 
151 may be placed at each comer of column 230. 

[00691 Figures 16-19 illustrate wall assembly 250 and connected to truss 
254 for a roof. As shown in Figure 16, truss 254 is connected to frame 252 by truss 
anchor 260. Frame 252 is constructed similarly to wall assembly 10 of Figure 1. 
Frame 252 has first panel 36 and second panel 38 sandwiching a plurality of studs 12. 
Here, however, aperture 32 and reinforcing member 34 are located close to truss 254 
to allow truss 254 to be anchored to frame 252. Aperture 32 permits concrete 46 to 
flow through studs 12 from one concrete receiving cavity to the other as shown in 
Figure 1. Li addition, reinforcing member 34 is provided to cross link studs 12 
similarly to the connection of reinforcing member 34 of Figure 1. 

[0070] Li addition, tmss anchor 260 is provided and anchors reinforcing 
member 34 to truss 254. Because reinforcing member 34 is linked to frame 252, a 
secure connection is established between roof and wall. Concrete 46 is poured into 
concrete receiving cavity 270 so that truss anchor 260 is embedded in concrete 46 
ftirther strengthening the connection between truss 254 and frame 252. 

[0071] In addition, tmss anchor 260 has a unique feature that permits its 
quick connection to reinforcing member 34. As shown in Figure 17, truss anchor 260 
comprises first portion 272 and second portion 274. First portion 272 is connected to 
tmss 254 as shown in Figure 16 through screws or other known connectors. First 
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portion 272 is planar along first plane N and is perpendicular to plane M. Plane N is 
transverse to plane M. Second portion 274 has a planar portion that extends along 
plane M and is perpendicular to plane N. In this way, first portion 272 may lie flat 
against truss 254, while second portion 274 presents a large surface area to receive 
reinforcing member 34 in the direction indicated by arrow X. This feature facilities 
the quick installation of truss anchor 260. 

[0072] In addition, truss anchor 260 has hook 264 with lip 280 to receive 
reinforcing member 34. As shown in Figure 18, lip 280 protrudes outward from 
opening 268 presenting a large surface to receive reinforcing member 34. Lip 280 is 
angled so that as cross member 34 moves through opening 268 along the direction of 
arrow X, lip 280 contacts reinforcing member 34 and causes hook 264 to move from 
first width Wl to larger width W2. First width Wl is smaller than diameter D of 
reinforcing member 34 while second width W2 is greater than diameter D. In this 
way, opening 268 may expand from width Wl to width W2 to receive reinforcing 
member 34 along the direction of arrow X as lip 280 moves in the direction of arrow 
Y. 

[0073] As shown in Figure 19, once reinforcing member 34 has passed 
through opening 268 into hook 264, lip 280 moves in the direction of arrow Z, a 
direction opposite to arrow Y from width W2 to width Wl thereby enclosing 
reinforcing member 34 within hook 264 and locking reinforcing member 34 to anchor 
260 and ultimately to truss 254. Once hook 264 locks reinforcing member 34 in this 
way, truss anchor 260 may be fastened to truss 252 and concrete poured into concrete 
receiving cavity 270. 

[0074] The aforementioned description is exemplary rather that limiting. 
Many modifications and variations of the present invention are possible in Ught of the 



20 



67,022-006 

above teachings. The preferred embodiments of this invention have been disclosed. 
However, one of ordinary skill in the art would recognize that certain modifications 
would come within the scope of this invention. Hence, within the scope of the 
appended claims, the invention may be practiced otherwise than as specifically 
described. For this reason the following claims should be studied to determine the 
true scope and content of this invention. 
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